Abstract-Binocular eye position was monitored by the photoelectric technique during accommodative vergence. Contrary to previous reports indicating that accommodative vergence was a uniocular phenomenon, without exception, binocular accommodative vergence movements were recorded. The total vergence amplitude in the viewing eye was reduced, on the average. by approximately SSP, with respect to the vergence movement measured in the covered eye. Some saccadic eye movements that occurred during vergence movements were likewise reduced in amplitude in the viewing eye by up to 20%. Smooth eye movements were utilized to counteract the vergence movement in the viewing eye. This smooth movement alone, or in conjunction with a late saccade, returned the eye to the target and helped to maintain the retinal image of the target coincident with the fovea1 center for the duration of the accommodative vergence movement. Thus, there appears to be a fixation-holding mechanism which produced a general attenuation of both vergence and some saccadic movements in the viewing eye. Although this control strategy produced violations of Hering's law with respect to the magnitude of the movements in the eyes but not with respect to the direction of the movement. it was implemented in the interest of retaining the target within the sensitive fovea1 region. lNTRODUCTlON A synkinetic relationship between the human accommodative system and the vergence eye movement system was reported by Johannes Miiller (1826). He observed that if one eye were covered, and the viewing eye changed fixation from a far to a near target along its line of sight, the covered eye rotated inward.
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Objective measures of the dynamical characteristics of accommodative vergence have recently been made in monkey and man. In many of these studies the position of the viewing eye was not monitored (Troelstra et al., 1964; Robinson, 1966; Brodkey and Stark, 1967; Yamamoto. 1968 Yamamoto. , 1970 Keller, 1973; Krishnan, Phillips and Stark. 1973) . Keller and Robinson (1972) monitored the viewing eye in a monkey highly trained in an accommodative vergence task and did not observe movement in the eye. Pickwell (1972), using photographic and direct visual observation methods, did not observe movement in the viewing eye during accommodative vergence. The remainder of the contemporary studies on accommodative vergence recorded the position of both eyes. Allen (1949) dynamicaily photographed both eyes during accommodative vergence, but his discussion was restricted to the technical aspects of the instrumentation. Alpem and Ellen (1956) utilized the electrooculographic method to record eye movements and reproduced the Miiller experiment. They concluded, "One important finding of these me~~e~ts is that, for our subject at kast, only the occluded eye moves," and furthermore maintamed that the movement in the viewing eye was totally damped as a result of the predominance of the fixation system. Hermann and Samson (1967) used the infra-red retlection technique to determine objective clinical accommodative vergence to .accommodation ratios (AC/A ratios) in patients. They stated, the position of the fixated eye is quite steady during these movements except for infrequent blinks." Thus, the conclusion of these modem workers was that the viewing eye remained stationary, and only the occluded eye moved during accommodative vergence-an apparent gross violation of Hering's law of equal innervation to corresponding muscles of the eye. Using precision infrared photoelectric eye movement recordings, we show disjunctive movement of the viewing eye in the direction predicted by Hering's law, but markedly attenuated with respect to the magnitudes of the movements in the covered eye. Moreover, some saccadic movements that occurred during the vergence movement were likewise reduced in the viewing eye. Thus, our findings reopen important questions concerning accommodative vergence, Hering's law, and higher level control of eye movement.
METHODS Targets arsd target alignment
In the design of an experiment to stimulate onfy the accommodation system and to observe the resultant movement of each eye through the accommodative vergence synkinetic relationship, it is imperative that all targets in visual space be precisely aligned along the line of sight of the viewing eye. Exact target alignment precludes the occurrence of eye movements unrelated to stimulation of the accommodation system Three targets were mounted on an'optical bench at distances of 100, 50 and 25 cm from the estimated center of rotation of the subject's viewing eye (Fig. 1) . These target distances corresponded to accommodative stimuli of 1.0, 2.0 and 4.0 D, respectively. The middle and near targets consisted of small lucite plates with fine crosses etched upon the front surfaces which subtended visual angles of 1.5 and 3.0", respectively: the etched lines forming the crosses subtended visual angles of 2 and 4 min arc for the
